Structural properties of polyethylene glycol-polysorbate 80 mixture, a solid dispersion vehicle.
The structural properties of the mixtures of polysorbate 80 with various polyethylene glycols (PEG), viz., PEG 1000, PEG 1450, PEG 3350, and PEG 8000, have been investigated by powder X-ray diffraction (XRD) and differential scanning calorimetric studies. These mixtures may be used as solid dispersion vehicles to insure complete dissolution of poorly water-soluble drugs. Although polysorbate 80 is a liquid at room temperature, the PEG-polysorbate 80 mixtures with up to 75% (w/w) polysorbate 80 were solid. The XRD studies revealed that the crystal structures (d-spacings) of the PEGs (M(r) 1000, 1450, 3350, and 8000) did not change with increasing amounts of polysorbate 80 in the mixture. The intensities of the XRD peaks, however, varied approximately in proportion to the concentration of PEG present. Similarly, the differential scanning calorimetric studies showed that the melting behavior of a PEG-polysorbate 80 mixture was similar to that of the PEG used. The lowering of the mp of a particular PEG due to the presence of 50% (w/w) polysorbate 80 in the mixture was < 6 degrees C, and the decrease in mp was < 12 degrees C in the presence of 75% (w/w) polysorbate 80. When enthalpies of fusion of the mixtures were normalized for the amounts of PEGs present, they were similar to those of pure PEGs. These results indicate that the crystalline structure of PEG in a PEG-polysorbate 80 mixture is substantially the same as that of the pure PEG, and that polysorbate 80 is incorporated into the amorphous region of PEG solid structure.